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(54) Device for regulating an electric generator used in a vehicle 

(57) A device for controlling and regulating an elec- 
tric generator (20), such as an alternator for vehicles, 
the shaft (2) of which is driven by a driving shaft (1), 
comprises a pulley (4) on the driving shaft (1) and a pul- 
ley (5, 50, 500) on the driven shaft (2), around which 
pulleys a belt (3) is endlessly mounted, the pulleys (4; 5, 
50, 500) respectively consisting of two opposite half- 
pulleys (40, 41 ; 6, 7; 60, 70; 600, 700) which are locked 
in rotation with respect to the associated shafts and the 
relative distance of which in the axial direction varies 
automatically according to the speed of rotation of the 
driving shaft (1 ). 
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Description 

[0001] The present invention relates to a control and regulating device for electric generators in vehicles with an 
internal-combustion engine. 

5 [0002] Owing to the special nature of the performance which is required of electric generators - namely dynamo 
and alternator - in vehicles, said generators must have features which are substantially different from those used in fixed 
installations. In fact, whereas in the latter case a generator may be operated with a practically constant speed of rotation 
of the rotor, in vehicles which are propelled by an internal-combustion engine and in which the electric generator is 
directly or indirectly connected to the crankshaft, the speed of rotation of its rotor is subject to continuous variations cor- 

10 responding to the variations in the speed of the vehicle engine, thereby resulting in a variation in the current output and 
efficiency of the alternator. 

[0003] The transmission ratio between crankshaft and electric generator is generally chosen so that, at low engine 
speeds, the generator is able to supply sufficient current to satisfy the normal requirement, which includes recharging 
the battery. 

15 [0004] Since, in recent years, the electrical energy requirement in vehicles has increased and continues to increase 
owing to the increased use of auxiliary utility devices installed in them, the battery of the vehicle tends, at low engine 
speeds, to become discharged owing to insufficient recharging by the alternator. 

[0005] The present technology solves these problems by increasing the transmission ratio between crankshaft and 
current generator so as to maintain in all cases a high speed of rotation of the latter. 
20 [0006] This increase in the transmission ratio, which is maintained also when there is an increase in the number of 
revs of the crankshaft, has the disadvantage, however, of causing the current generator to operate in low efficiency 
zones corresponding to high rpm ranges of the engine. 

[0007] The technical problem which is posed, therefore, is that of providing a device for controlling and regulating 
current generators in vehicles with an internal-combustion engine, which is designed to ensure operation of the gener- 

25 ator with a high current output and high overall efficiency, independently of the speed of the vehicle engine. 

[0008] These technical problems are solved according to the present invention by a device for controlling and reg- 
ulating an electric generator, such as an alternator for vehicles, in which the shaft of the electric generator is driven via 
a flexible friction-member transmission by a driving shaft, such as the crankshaft of an internal-combustion engine of a 
vehicle or a shaft connected thereto, and comprises a pulley on the driving shaft and a pulley on the driven shaft, around 

30 which pulleys a transmission belt is wound, each pulley respectively consisting of two opposite half-pulleys which are 
locked in rotation with respect to the associated shafts and the relative axial distance of which varies automatically 
according to the variations in speed of the driving shaft. 

[0009] Further characteristic features and advantages of the present invention will emerge more clearly from the 
following detailed description, provided solely byway of a non-limiting example, of embodiments thereof, with reference 
35 to the accompanying drawings, in which: 

Figure 1 shows a partial cross-section, along the respective planes indicated by l-l in Fig. 1a, of a first embodiment 
of the control and regulating device for electric generators according to the invention in conditions where the engine 
is running at a low number of revs; 
40 - Figure 1a shows a front view of the device according to Fig. 1, partially sectioned along the plane indicated by IA- 
IA; 

Figure 2 shows a cross-section similar to that of Fig. 1 in conditions where the engine is running at a medium 
number of revs; 

Figure 3 shows a cross-section similar to that of Fig. 1 in conditions where the engine is running at a high number 
45 of revs; 

Figure 4 shows a partial cross-section, along the respective planes indicated by IV-IV in Fig. 4a, of a second 
embodiment of the device according to the invention when the engine is running at a low number of revs; 
Figure 4a shows a front view of the device according to Fig. 4, partially sectioned along the plane indicated by IVA- 
IVA; 

so - Figure 5 shows a cross-section similar to that of Fig. 4 in conditions where the engine is running at a medium 
number of revs; 

Figure 6 shows a cross-section similar to that of Fig. 4 where the engine is running at a high number of revs; 
Figure 7 shows a partial cross-section, along the respective planes indicated by VII-VII in Fig. 7a, of a third embod- 
iment of the device according to the invention in conditions where the engine is running at a low number of revs; 
55 - Figure 7a shows a front view of the device according to Fig. 7, partially sectioned along the plane indicated by VI IA- 
VI I A; 

Figure 8 shows a cross-section similar to that of Fig. 7 in conditions where the engine is running at a medium 
number of revs; and 
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Figure 9 shows a cross-section similar to that of Fig. 7 in conditions where the engine is running at a high number 
of revs. 

[001 0] With reference to the abovementioned Figures, the device for controlling and regulating an electric generator 
5 according to the invention is arranged between a driving shaft 1, which is supported by means of bearings 1c and 
moved by the shaft of an internal-combustion engine (not shown) for vehicles by means of a pulley 1a keyed onto the 
shaft 1 itself and an associated belt 1 b, and a driven shaft 2 of an electric generator 20, such as an alternator, used in 
a vehicle. 

[001 1] The driving shaft 1 essentially consists of a counter-shaft of the crankshaft, but could also consist of the lat- 
10 ter or of a gear transmission or the like. 

[0012] This driving shaft or counter-shaft 1 has the function of increasing the speed of rotation of the shaft 2 of the 
generator with respect to the speed of rotation of the crankshaft. 

[0013] The transmission between the driving shaft 1 and the driven shaft 2 is provided by means of the device 
according to the invention which is essentially formed by a V-belt which is endlessly wound onto two pulleys which are 

15 keyed onto the respective shaft and each of which consists of two opposite half-pulleys, the relative distance of which 
varies automatically according to the speed of the driving shaft, as will be explained in greater detail below. 
[0014] In particular, with reference to the Figures, a pulley 4 of a driving shaft 1 comprises a fixed conical half-pulley 
40, for example force-fitted onto the driving shaft 1 on a circumferential shoulder thereof and a conico-cylindrical half- 
pulley 41 mounted on the shaft by means of its hub portion 41a and axially movable with respect to the fixed half-pulley 

20 40. The movable half-pufley 41 is fastened onto the driving shaft 1 so as not to be able to rotate with respect thereto. 
This is achieved by a creating a connection system consisting of splined profiles 44a, 44b between the conico-cylindri- 
cal half-pulley 41 and a flange 42 rigidly connected to the driving shaft 1 by means of an end screw 43a. The splined 
profiles are correspondingly formed on the periphery of the flange 42 and on the internal diameter of the cylindrical por- 
tion of the movable half-pulley 41. The flange 42, which is bell-shaped, acts as an axial-sliding guide for the movable 

25 half-pulley 41 and as a seat for a helical spring 45 which is mounted coaxially with the driving shaft 1 and has its ends 
arranged between the flange 42 and the movable half-pulley 41 so as to oppose the movement of the latter away from 
the fixed half-pulley 40. 

[0015] In a first embodiment of the invention illustrated in Figures 1 to 3, a pulley 5 on a driven shaft 2 comprises a 
fixed conical half-pulley 6 keyed onto the driven shaft 2 by means of a nut 6a and a conical half-pulley 7 axially movable 

30 with respect to the fixed half-pulley 6, so as to;form a groove 53 of variable width in the axial direction. The movable half- 
pulley 7 may in fact be made of plastic. The movable halfrpulley 7 is fastened onto the driven shaft 2 so as not to be able 
to rotate with respect thereto. For this purpose the half-pulley 5 has a conico-cylindrical shape and, in its cylindrical por- 
tion, opposite to the fixed conical half-pulley 6, has a cavity 8 provided peripherally with projections 8a and intended to 
engage slidably with the corresponding splined profile 8b of a flange 9 rigidly connected to the driven shaft 2, for exam- 

35 pie welded to a thicker portion thereof. 

[0016] As shown in Figure 1a, the cavity 8 has several radial-travel tracks 8c for at least one pair of centrifugal 
masses 8d which are designed to come into contact with the flange 9 so as to cause the movement, away from it, of the 
movable half-pulley 7 and therefore its movement towards the fixed half-pulley 6. 

[0017] In the first embodiment shown in Figures 1 to 3 the centrifugal masses 8b have a cylindrical - optionally hol- 
40 low - shape and therefore a circular cross-section designed to interact with the flange 9. 

[0018] Using similar numbers for similar or identical parts, in a second embodiment of the invention illustrated in 
Figures 4 to 6, a pulley 50 on a driven shaft 2 comprises a fixed conical half-pulley 60 which is keyed onto the driven 
shaft 2 by means of a nut 60a and a conical half-pulley 70 which is axially movable with respect to the fixed half-pulley 
60. 

45 [0019] Also, the pulley 50 has a conico-cylindrical shape and, in its cylindrical portion opposite to the fixed conical 
half-pulley 60, has a cavity 80 similarly slidable with splined profiles 80a, 80b, as in the first embodiment. 
[0020] As shown in Figure 4a, the cavity 80 has several radial-travel tracks 80c for at least one pair of centrifugal 
masses 80d which are intended to come into contact with the flange 9 so as to cause the movement, away from it, of 
the movable half-pulley 70 and therefore its movement towards the fixed half-pulley 60. 

so [0021] In the second embodiment according to Figures 4 to 6, the centrifugal masses 80d have a spherical shape 
for interacting with the flange 90 formed in a manner similar to that of the flange 9 of the first embodiment. 
[0022] In a third embodiment of the invention illustrated in Figures 7 to 9, a pulley 500 on a driven shaft comprises 
a fixed conical half-pulley 600 which is keyed onto the driven shaft 2 and a conical half-pulley 700 which is axially mov- 
able with respect to the fixed half-pulley 600. 

55 [0023] Also, the pulley 500 has a conico-cylindrical shape and, in its cylindrical portion, opposite to the fixed conical 
half-pulley 600, has a cavity 800 similarly slidable with splined profiles 800a, 800b, as in the first embodiment. 
[0024] As shown in Figure 7a, the cavity 800 has several radial-travel tracks 800c for at least one pair of centrifugal 
masses 800d intended to come into contact with the flange 900 so as to cause the movement, away from it, of the mov- 
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able half-pulley 700 and therefore its movement towards the fixed half-pulley 600. 

[0025] In the third embodiment according to Figures 7 to 9, the centrifugal masses 800d have a trapezoidal pris- 
matic shape so as to interact with the flange 900 formed in a similar manner to the flange 9 of the first embodiment. The 
operating principle of the device is the same for all the embodiments described and may be summarised as follows: 
5 [0026] When the crankshaft rotates at a low number of revs (Figures 1 , 4, 7), the groove 43 of the driving-shaft pul- 
ley 4 is kept closed by the thrusting action of the helical opposition spring 45 which abuts against the flange 42 and acts 
against the movable half-pulley 41. 

[0027] The groove 53 of the driven-shaft pulley 5, 50, 500 is in the fully open condition and the transmission ratio 
between driving shaft 1 and driven shaft 2 is high. 
10 [0028] The device therefore allows the number of revs of the alternator to be increased with respect to the crank- 
shaft, thereby increasing the current output of the generator in low speed ranges. 

[0029] With an increase in the number of revs (Figures 2, 5, 7), the centrifugal force of the centrifugal masses 8d, 
80d, 800d which are displaced radially far from the axis of the driven shaft 2, and reacting on the respective travel 
tracks, axially push the movable half-pulley 7, 70, 700 towards the fixed half-pulley 6, 60, 600, causing the groove 53 of 

15 the pulleys 5, 50, 500 to close. The V-be!t 3, which is unextendable and therefore has a constant length, consequently 
tends to move onto larger diameters and therefore widen the groove 43 of the pulley 4 on the driving shaft, overcoming 
the opposing action of the helical spring 45. The transmission ratio between driving shaft 1 and driven shaft 2 is there- 
fore gradually reduced with an increase in the number of revs of the crankshaft. The device therefore allows the number 
of revs of the alternator to be controlled with respect to the crankshaft, preventing the alternator from running at a need- 

20 lessly high speed, but providing a high output (high rpm of the engine) and an increase in the overall efficiency of the 
alternator, in particular at the middle running speeds of the engine. The rigidity of the helical spring 45 and the config- 
uration of the sliding cavity of the driven-shaft pulley are chosen so as to provide the alternator with the characteristic 
curve which is appropriate for the desired operation. 

[0030] In particular and as may be determined from the purely exemplary table which follows, it is possible to pro- 
25 duce operating conditions which tend to provide a substantially constant number of revolutions of the alternator in a 
range of revolutions of the crankshaft lying between 1400 and 4900 rpm, this corresponding also to the output of a high 
amperage and a high efficiency. 



TABLE 



35 



45 



55 



Alternator (rpm) 


Current (A) 


Efficiency (%) 


Engine (rpm) 


1200 


22.6 


62.0 


256 


1500 


36.4 


60.9 


320 


2000 


52.5 


57.6 


427 


2500 


61.9 


55.3 


534 


3000 


67.7 


54.3 


641 


3500 


72.8 


53.8 


, 748 


4000 


76.5 


52.5 


854 


4500 


80.1 


52.2 


961 


5000 


82.7 


52.1 


1068 


5500 


84.5 


51.6 


1175 


6000 


86.0 


50.8 


1282 


6500 


87.4 


50.1 


1368 


6500 


87.4 


50.1 


1882 


6500 


87.4 


50.1 


2376 


6500 


87.4 


50.1 


2870 


6500 


87.4 


50.1 


3364 


6500 


87.4 


50.1 


3856 


6500 


87.4 


50.1 


4352 
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TABLE (continued) 



Alternator {rpm) 


Current (A\ 

\> VI I 1 III \ /V J 


Efficiency (%) 


Engine (rpm) 


6500 


87.4 


50.1 


4865 


7000 


88.1 


49.1 


5239 


7500 


89.2 


48.3 


5613 


8000 


90.0 


47.7 


5987 


8100 


90.7 


46.9 


6062 



Claims 

1 . Device for controlling and regulating an electric generator (20), such as an alternator for vehicles, in which the shaft 
15 (2) of the electric generator (20) is driven by a driving shaft (1), characterized in that it comprises a pulley (4) on the 

driving shaft (1) and a pulley (5, 50. 500) on the driven shaft (2), around which pulleys a belt (3) is endlessly 
mounted. the pulleys (4; 5, 50, 500) respectively consisting of two opposite half-pulleys (40, 41; 6, 7; 60, 70; 600, 
700) which are locked in rotation with respect to the associated shafts and the relative distance of which in the axial 
direction varies automatically according to the speed of rotation of the driving shaft (1). 

20 

2. Control and regulating device according to Claim 1, characterized in that said pulley (4) on the driving shaft (1) 
comprises a fixed conical pulley (40) which is keyed onto said driving shaft (1 ) and a conical half-pulley (41 ) which 
is axially movable with respect to said fixed half-pulley (40) against the opposing action of resilient means (45). 

25 3. Control and regulating device according to Claim 2, characterized in that said movable half-pulley (41) on the driv- 
ing shaft (1) is coupled, via splined profiles (44a, 44b), to a flange (42) rigidly connected to said driving shaft (1). 

4. Control and regulating device according to Claim 2, characterized in that said flange (42) acts as a sliding guide for 
said movable conical half-pulley (41) and forms the seat housing said resilient means (45). 

30 

5. Control and regulating device according to Claim 4, characterized in that said resilient means consist of a spring 
mounted coaxially with said driving shaft (1) and with its ends abutting between said flange (42) and said movable 
conical half-pulley (41). 

35 6. Control and regulating device according to Claim 1 , characterized in that said movable half-pulley (7; 70; 700) on 
the driven shaft (2) comprises a concave seat (8; 80; 800) which is located opposite to the groove (53) of the pulley 
(5; 50; 500) and has radial-travel tracks (8c; 80; 800c) for centrifugal masses (8d; 80d; 800d) acting on a fixed 
flange (9; 90; 900) fixed onto said driven shaft (2). 

40 7. Control and regulating device according to Claim 6, characterized in that said flange (9; 90; 900) is coupled, via 
splined profiles (8a, 8b; 80a, 80b; 800a, 800b), to said movable half-pulley (7; 70; 700). 

8. Control and regulating device according to Claim 6, characterized in that said centrifugal masses (8d) consist of 
cylinders which are optionally hollow. 

45 

9. Control and regulating device according to Claim 6, characterized in that said centrifugal masses (80d) consist of 
spheres. 

10. Control and regulating device according to Claim 6, characterized in that said centrifugal masses (800d) are prisms 
so with a trapezoidal cross-section. 



55 
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(54) MOTOR AND PRODUCTION METHOD OF MOTOR 



(57) The present invention is a motor which has a 
motor casing (5) and a reduction gearing casing (7) in- 
tegrally formed, a hole (8) formed on a portion shared 
by these casings, through which an output shaft (3a) of 
a rotor (3) extends from the motor casing side to the re- 
duction gearing casing side, and a lubrication oil (9) fill- 
ing the reduction gearing casing. And, a method for pro- 
ducing a motor comprises the step of charging a resin 
(11 ) into and curing it in the motor casing to adhere the 
resin to a coil of an armature and the inner surface of 
the motor casing. Besides, the motor casing (5) has a 
first casing member (510), a second casing member 
(520) and a third casing member (530) for covering a 
control section (4), and the first casing member is as- 
sembled with the second casing member, and the first 
casing member is assembled with the third casing mem- 
ber. 



Fig. 1 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to a motor com- 5 
prising an armature, a rotor and a motor casing for hold- 
ing them and a method for producing the motor. 

BACKGROUND ART 

10 

[0002] Generally, a DC motor or a DC brushless motor 
is used as a motor engine for vehicles such as electric 
vehicles and electric scooters. Such a type of motor in- 
cludes an armature, a rotor and a motor casing for hold- 
ing the armature and bearings for the rotor, and the ar- *5 
mature and the rotor are disposed on the motor casing. 
[0003] With recent progress of the control technology 
and enhancement of the performance of permanent 
magnets, the achievement of high rotations and high 
torque has become possible for the aforesaid motor. As 20 
a result, problems of connection accuracy between an 
output shaft of a rotor and a reduction gearing, coaxial ity 
between an armature and a rotor, and heat radiation of 
a coil wound around the armature have become signif- 
icant issues in satisfactorily securing the performance 25 
of the motor. 

[0004] Under the circumstances described above, it 
is an object of the present invention to provide a motor 
which can provide output more efficiently and a method 
for producing the motor. 30 
[0005] As the motor for the aforesaid running motor 
engine, there is proposed, for example, Japanese Pat- 
ent Application Laid-Open Publication No. Hei 
10-234158 which describes an electric motor including 
an armature, a rotor, a control section for controlling the 35 
armature and a motor casing for holding them. 
[0006] Thus, the motor casing is configured to hold 
the control section together. Therefore, it is easy to se- 
cure an installing space and to mount the motor as com- 
pared with a design that the control section is separately *o 
provided. 

[0007] The motor used for the aforesaid running mo- 
tor engine or the like needs the motor casing to have 
airtightness in order to prevent water and dust from en- 
tering from outside. 45 
[0008] But, because the motor casing which holds the 
armature, the rotor and the control section is generally 
configured by assembling a plurality of members re- 
spectively covering the armature, the rotor and the con- 
trol section, it has many joints which are in contact with 50 
outside and, therefore, a disadvantage in securing air- 
tightness. 

[0009] In view of the aforesaid problems, it is an object 
of the present invention to provide a motor having the 
airtightness of the motor casing improved further more. 55 
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DISCLOSURE OF THE INVENTION 

[0010] The invention described in claim 1 is a motor 
comprising an armature, a rotor and a motor casing for 
holding the armature and a bearing for the rotor, char- 
acterized by a reduction gearing consisting of a train of 
gears connected to an output shaft of the rotor and a 
reduction gearing casing for holding the reduction gear- 
ing, the motor casing being integrally provided with the 
reduction gearing casing, a hole, through which the out- 
put shaft is extended from the motor casing side to the 
reduction gearing casing side, being formed on a portion 
shared by these casings, and a lubrication oil filling the 
reduction gearing casing. 

[0011] Thus, the motor of claim 1 has the reduction 
gearing consisting of the train of gears connected to the 
output shaft of the rotor and the reduction gearing casing 
for holding the reduction gearing, the motor casing is 
integrally provided with the reduction gearing casing, 
the hole, through which the output shaft being extended 
from the motor casing side to the reduction gearing cas- 
ing side, formed on the portion shared by these casings, 
and the lubrication oil filling the reduction gearing cas- 
ing. Therefore, the armature, the rotor, the bearing and 
the reduction gearing are accurately arranged, smooth- . 
ness of the reduction gearing is secured by the lubrica- 
tion oil, and power of the motor is obtained more effi- 
ciently. 

[0012] If the motor casing and the reduction gearing 
casing have different bodies, the number of components 
increases, and the manufacturing cost rises. In addition, 
when the output shaft and the reduction gearing are mu- 
tually connected, their fitting positions and angles tend 
to have a subtle deviation, resulting in possible lowering 
of the power. But, the present invention avoids such 
problems without fail. 

[001 3] The invention described in claim 2 is the motor 
according to claim 1 , wherein the bearing for the rotor 
and an oil seal for sealing the lubrication oil are placed 
in the hole, and the bearing is immersed in the lubrica- 
tion oil. 

[0014] In the motor of claim 2, the bearing for the rotor 
and the oil seal for sealing the lubrication oil are placed 
in the hole, and the bearing is immersed in the lubrica- 
tion oil. Therefore, smoothness of the bearing for the ro- 
tor can be secured by the lubrication oil filling in the re- 
duction gearing casing. 

[0015] The invention described in claim 3 is a motor 
comprising an armature, a rotor and a motor casing for 
holding the armature and a bearing for the rotor, wherein 
the motor casing is configured by assembling a plurality 
of members, and at least one of the plurality of members 
supports the bearing and the inner diameter section of 
the armature. 

[001 6] Thus, in the motor of claim 3, the motor casing 
comprises the plurality of members assembled, and at 
least one of the plurality of members supports the bear- 
ing and the inner diameter section of the armature. 
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Therefore, the center axis of the armature and the center 
axis of the rotor can be aligned accurately, and power 
of the motor can be obtained more efficiently. 
[001 7] Specifically, when the plurality of members are 
assembled to form the motor casing, clearances and di- 5 
mensional errors of the respective members are accu- 
mulated, possibly degrading coaxiality between the ar- 
mature and the rotor and adversely effecting on the mo- 
tor performance. But, such a drawback can be avoided 
without fail because at least one of the members of the 10 
present invention supports the bearing and the inner di- 
ameter part of the armature. 

[001 8] The invention described in claim 4 is a motor 
comprising an armature, a rotor and a motor casing for 
holding the armature and a bearing for the rotor, wherein 15 
a resin is charged into and cured in the motor casing to 
adhere to a coil of the armature and the inner surface of 
the motor casing. 

[0019] Thus, according to the motor of claim 4, the 
resin is charged into and cured in the motor casing to 20 
adhere to the coil of the armature and the inner surface 
of the motor casing. Therefore, heat radiation of the coil 
of the armature can be secured sufficiently. As a result, 
power of the motor can be obtained more efficiently. 
[0020] Especially, when the resin is provided to se- 25 
cure the heat radiation of the coil of the armature, a met- 
al mold corresponding to the inner surface of the motor 
casing was conventionally used to form the resin around 
the coil of the armature, and the formed unit was fitted 
to the motor casing. Therefore, adhesion between the 30 
resin and the inner surface of the motor casing was poor, 
and its heat radiation was insufficient. Accordingly, the 
present invention charges the resin into the motor cas- 
ing for curing it therein, so that the resin and the inner 
surface of the motor casing can be adhered securely, 35 
and heat radiation can be improved. And, the conven- 
tional metal mold is not needed to form the resin. 
[0021] The invention described in claim 5 is a method 
for producing a motor comprising an armature; a rotor 
and a motor casing for holding the armature and a bear- 40 
ing for the rotor, comprises the step of: charging a resin 
into and curing in the motor casing to adhere the resin 
to a coil of the armature and the inner surface of the 
motor casing. 

[0022] Thus, according to the method for producing 45 
the motor of claim 5, the resin is charged into and cured 
in the motor casing, to adhere to the coil of the armature 
and the inner surface of the motor casing, so that the 
heat radiation of the coil of the armature can be secured 
satisfactorily. As a result, power of the motor can be ob- 50 
tained more efficiently. 

[0023] Especially, when the resin is disposed to se- 
cure the heat radiation of the coil of the armature, a met- 
al mold corresponding to the inner surface of the motor 
casing was conventionally used to form the resin around 55 
the coil of the armature, and the formed unit was fitted 
to the motor casing. Therefore, adhesion between the 
resin and the inner surface of the motor casing was poor, 



and its heat radiation was insufficient. Accordingly, the 
present invention charges the resin into and cures it in 
the motor casing, so that the resin and the inner surface 
of the motor casing can be adhered more securely, and 
heat radiation can be improved. And, the conventional 
metal mold is not needed to form the resin. 
[0024] The invention described in claim 6 is the meth- 
od for producing a motor according to claim 5, wherein 
when the resin is charged into the motor casing, a core 
for securing a space for placing the rotor is inserted into 
the motor casing. 

[0025] Thus, the method for producing the motor of 
claim 6 charges the resin into the motor casing with the 
core for securing the space, in which the rotor is dis- 
posed, inserted into the motor casing, so that the rotor 
and the resin can be disposed efficiently. 
[0026] The invention described in claim 7 is the meth- 
od for producing a motor according to claim 6, wherein 
the motor is provided with a rotation sensor for detecting 
a rotation position of the rotor, and the core secures a 
space for placing the rotation sensor. 
[0027] As described above, according to the method 
for producing the motor of claim 7, the motor is provided 
with the rotation sensor for detecting a rotation position 
of the rotor, and the core secures the space for disposing 
the rotation sensor. Thus, the rotation sensor can be dis- 
posed efficiently. 

[0028] The invention described in claim 8 is a motor 
comprising an armature, a rotor, a control section for 
controlling the armature and a motor casing for holding 
them, wherein the motor casing includes a first casing 
member and a second casing member which cover the 
armature and the rotor and are respectively provided 
with bearings for the rotor and a third casing member 
for covering the control section, the first casing member 
and the third casing member are assembled to form an 
outer shell of the motor, the first casing member and the 
second casing member are assembled to divide the in- 
side of the motor, and seating surfaces to be mutually 
contacted are respectively formed on ends of the first 
casing member and the third casing member. 
[0029] According to the motor of claim 8, airtightness 
of the motor casing is improved further more. 
[0030] Specifically, the motor casing for holding the 
armature, the rotor and the control section is configured 
by assembling a plurality of members which respectively 
cover the armature, the rotor and the control section, so 
that there are many joints which are exposed to outside, 
and it is disadvantageous in view of securing airtight- 
ness. In the present invention, however, the joint be- 
tween the first casing member and the second casing 
member is located inside the joint between the first cas- 
ing member and the third casing member, so that air- 
tightness can be secured relatively easily. 
[0031 ] And, the first casing member and the third cas- 
ing member can be assembled accurately by virtue of 
the seating surfaces respectively formed thereon, and 
a gap in the joint can be eliminated without fail. 
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[0032] The invention described in claim 9 is the motor 
according to claim 8, wherein a through section is dis- 
posed on the second casing member through which to 
pass the wiring for connecting the armature with the con- 
trol section. 5 
[0033] According to the motor of claim 9, the wiring 
for connecting the armature and the control section with- 
in the motor casing can be arranged efficiently. 
[0034] The invention described in claim 10 is the mo- 
tor according to claim 8 or 9, wherein a substrate of the 10 
control section is supported by the second casing mem- 
ber. 

[0035] According to the motor of claim 1 0, the control 
section can be arranged efficiently in the motor casing. 
[0036] The invention described in claim 11 is the mo- 15 
tor according to any of claims 8 to 10, wherein a sensor 
for detecting a position of the rotor is supported by the 
second casing member. 

[0037] According to the motor of claim 1 1 , the sensor 
for detecting a position of the rotor can be disposed ef- 20 
ficiently in the motor casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] 25 

Fig. 1 is a sectional view showing a motor according 
to an embodiment of the present invention; 
Fig. 2 is a sectional view showing important portions 
of a motor casing and an armature according to the 30 
embodiment of the present invention; 
Fig. 3 is a sectional view showing a motor according 
to an embodiment of the present invention;. 
Fig. 4 is a sectional view showing a motor according 
to the embodiment of the present invention; 35 
Fig. 5 is a sectional view showing a motor according 
to an embodiment of the present invention; 
Fig. 6 is an explanatory diagram showing a method 
for producing a motor according to the embodiment 
of the present invention; 40 
Fig. 7 is a side view showing a motor according to 
an embodiment of the present invention; 
Fig. 8 is a side sectional view showing a motor ac- 
cording to the embodiment of the present invention; 
and 45 
Fig. 9 is a front view showing a first casing member 
and a second casing member according to the em- 
bodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 50 

[0039] Embodiments of the present invention will be 
described in detail with reference to the accompanying 
drawings. 

[0040] As shown in Fig. 1 , a motor 1 of this embodi- 55 
ment is a DC brushless motor configuring a motor en- 
gine for vehicles and comprises an armature 2, a rotor 
3 which rotates inside the armature 2, a motor casing 5 



which holds the armature 2 and bearings 4, 4 for the 
rotor 3, a reduction gearing 6 consisting of a train of 
gears and connected to an output shaft 3a of the rotor 
3, and a reduction gearing casing 7 for holding the re- 
duction gearing 6. In the drawing, 2a indicates a coil 
wound around the armature 2. 

[0041] The motor 1 has an unillustrted battery as its 
power source, and it is configured that its output shaft 
3a has the number of revolutions of about 100,00 [rpm] 
and can output torque of about nine [Newton] by con- 
trolling a weak field. 

[0042] As shown in the same drawing, the motor cas- 
ing 5 and the reduction gearing casing 7 are integrally 
formed, and a portion shared by these casings is pro- 
vided with a hole 8 through which the output shaft 3a 
extends from the motor casing 5 side to the reduction 
gearing casing 7 side. And, lubrication oil 9 filling the 
reduction gearing casing 7. 

[0043] The reduction gearing 6 is configured by pro- 
viding a plurality of mutually meshed gears, and its out- 
put portion 6a is protruded from an essential portion of 
the reduction gearing casing 7 where an oil seal 10* is 
placed to seal the lubrication oil 9. Smoothness of the 
reduction gearing 6 can be secured by the lubrication 
oil 9. 

[0044] The motor casing 5 and the reduction gearing 
casing 7 are configured by bolting a pair of members 5a, 
5a, which form a cylindrical interior, with a member 7a 
which is fitted to the members 5a, 5a. 
[0045] As shown in Fig. 2, the armature 2 is fitted be- 
tween stepped portions A and A which are respectively 
formed on the pair of members 5a, 5a. 
[0046] One of the bearings 4, 4 for the rotor 3 and an 
oil seal 10 for sealing the lubrication oil 9 are disposed 
in the hole 8, and this bearing 4 is immersed in the lu- 
brication oil 9. The other bearings 4, 4 are respectively 
disposed in appropriate positions of the motor casing 5 
and the reduction gearing casing 7, and these in the mo- 
tor casing 5 are greased for lubrication. 
[0047] Specifically, the bearing 4 placed in the hole 8 
receives a relatively large load when torque is transmit- 
ted, so that it is designed to be somewhat larger than 
the other bearings 4, 4 and immersed in the lubrication 
oil 9 so to operate smoothly. 

[0048] As described above, the motor of this embod- 
iment has the reduction gearing consisting of the train 
of gears and connected to the output shaft of the rotor 
and the reduction gearing casing for holding the reduc- 
tion gearing, the motor casing and the reduction gearing 
casing are integrally formed, the hole is formed on the 
portion shared by these casings, through which the out- 
put shaft extends from the motor casing side to the re- 
duction gearing casing side, and the lubrication oil is fill- 
ing in the reduction gearing casing. Thus, the armature, 
the rotor, the bearing and the reduction gearing can be 
disposed accurately, smoothness of the reduction gear- 
ing and the bearings can be secured by the lubrication 
oil, and the motor output can be obtained more efficient- 
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[0049] !f the motor casing and the reduction gearing 
casing are separate bodies, the number of components 
increases, resulting in the increase of manufacturing 
costs. And, when the output shaft and the reduction 
gearing are mutually connected, their mounting posi- 
tions and angles tend to be slightly misaligned. Thus, 
power might be lowered, but such drawbacks can be 
avoided by this embodiment without fail. 
[0050] In the motor of this embodiment, the bearing 
for the rotor and the oil seal for sealing the lubrication 
oil are disposed in the hole, and the bearing is immersed 
in the lubrication oil. Accordingly, smoothness of the 
bearing for the rotor can be secured by the lubrication 
oil which fills in the reduction gearing casing. 
[0051] Then, a second embodiment of the present in- 
vention will be described with reference to Fig. 3 and 
Fig. 4. This motor has the same basic structure as that 
of the motor described in the aforesaid embodiment, so 
that like reference numerals are used for the common 
members, and their descriptions are omitted. 
[0052] As shown in Fig. 3, the motor casing 5 of this 
embodiment comprises a plurality of members 5a t 5a 
which are assembled, and the members 5a, 5a are con- 
figured to support the bearing 4 and the inner diameter 
part of the armature 2. 

[0053] Specifically, the bearing 4 and the inner diam- 
eter part of the armature 2 are respectively positioned 
with respect to the respective members 5a, 5a config- 
uring the motor casing 5. As a result, the center axis of 
the armature 2 and the center axis of the rotor 3 are 
aligned accurately. 

[0054] A reduction gearing may be fitted to the output 
shaft 3a of the rotor 3 in the same way as in the aforesaid 
embodiment. 

[0055] Fig. 3 shows an example that the armature 2 
is thoroughly housed in the motor casing 5, but as shown 
in Fig. 4, the outer diameter part of the armature 2 may 
be exposed to the outside of the motor casing 5. The 
motor casing 5 shown in Fig. 4 is assembled by having 
the leading ends of bolts 5b and 5b, which are inserted 
through one of the members 5a, 5a, screwed with the 
other member 5a. 

[0056] As described above, in the motor of this em- 
bodiment, the motor casing is configured by assembling 
a plurality of members, and at least one of the plurality 
of members supports the bearing and the inner diameter 
part of the armature. Therefore, the center axis of the 
armature and the center axis of the rotor can be aligned 
accurately, and power of the motor can be obtained 
more efficiently. 

[0057] In other words, when the plurality of members 
are assembled to form the motor casing, clearances and 
dimensional errors of the respective members are ac- 
cumulated, possibly degrading the coaxiality between 
the armature and the rotor and adversely effecting on 
the motor performance. But, such drawbacks can be 
avoided without fail because at least one of the mem- 



bers of this embodiment supports the bearing and the 
inner diameter part of the armature. 
[0058] Then, a third embodiment of the present inven- 
tion will be described with reference to Fig. 5 and Fig. 
5 6. This motor has the same basic structure as that of the 
motor described in the aforesaid embodiment. There- 
fore, like reference numerals are used for the common 
members, and their descriptions are omitted. 
[0059] As shown in Fig. 5, the motor 1 of this embod- 
10 jment has a resin 1 1 charged into and cured in the motor 
casing 5 so to adhere the resin 11 to the coil 2a of the 
armature 2 and the inner surface of the motor casing 5. 
In the drawing, 12 indicates a rotation sensor for detect- 
ing a rotation position of the rotor 3. 

15 [0060] The resin 1 1 is preferably to be a resin capable 
of improving heat radiation of the coil 2a. Specifically, 
silicon based resin or epoxy based resin, which is a high 
heat conductive and uncured hardening resin, is opti- 
mum. As the silicon based resin, commercially available 

20 two-part silicon potting agents (e.g., Three Bond 1230 
etc. manufactured by Three Bond Co., Ltd.) are Suita- 
ble. And, as the epoxy based resin, a one-can epoxy- 
blended resin (e.g., Three Bond 2200 Series etc. man- 
ufactured by Three Bond Co., Ltd.) is suitable. 

25 [0061] For the two-part silicon potting agent, a silicon 
resin and a hardening agent are generally provided sep- 
arately. Therefore, the silicon potting agent cures at 
room temperature by mixing the silicon resin and the 
curing agent immediately before charging them into the 

30 motor casing 5. By appropriately heating as required, 
hardening time can be decreased, and hardening and 
adhesion can be effected more efficiently. 
[0062] On the other hand, the one-can epoxy-blended 
resin has a relatively low viscosity, so that it can be ad- 

35 hered to the inner surface of the motor casing 5 by 
charging it into the motor casing 5 and heat hardening. 
[0063] The resin used in this embodiment has been 
described with reference to the two types of resins as 
above. It is to be understood, however, that the resins 

<o used by the invention are not limited to the aforesaid 
resins but other appropriate resins may be used. 
[0064] To charge the resin 1 1 into the motor casing 5, 
a core 13 for securing a space, in which the rotor 3 and 
the rotation sensor 12 are disposed, is inserted into the 

45 motor casing 5 as shown in Fig. 6. 

[0065] The resin 11 is charged through a hole 14 
formed on the motor casing 5 as indicated by an arrow 
in the same drawing. This hole is formed by one or two 
or more at appropriate positions. 

50 [0066] And, the rotor 3, the rotation sensor 1 2 and one 
of the members 5a configuring the motor casing 5 are 
disposed after curing the resin 11 and removing the 
core. The member 5a disposed here closes an opening 
for putting in and out of the core 13, and especially the 

55 bearing 4 for the rotor 3 is disposed in it, and the output 
shaft 3a of the rotor 3 is placed through it. 
[0067] The reduction gearing may be mounted to the 
output shaft 3a of the rotor 3 as described in the afore- 
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said embodiment. And, the same resin as used in the 
aforesaid embodiment may be used. 
[0068] As described above, in the motor of this em- 
bodiment, the resin is charged into and cured in the mo- 
tor casing to adhere to the coil of the armature and the 
inner surface of the motor casing. Therefore, the heat 
radiation of the coil of the armature can be secured sat- 
isfactorily. As a result, power of the motor can be ob- 
tained more efficiently. 

[0069] Especially, when the resin is disposed to se- 
cure the heat radiation of the coil of the armature, a met- 
al mold corresponding to the inner surface of the motor 
casing was conventionally used to form the resin around 
the coil of the armature, and the formed unit was fitted 
to the motor casing. Therefore, adhesion between the 
resin and the inner surface of the motor casing was poor, 
and its heat radiation was insufficient. Therefore, this 
embodiment charges the resin into and cures it in the 
motor casing, so that the resin and the inner surface of 
the motor casing can be adhered securely, and heat ra- 
diation can be improved. And, the conventional metal 
mold is not needed to form the resin. 
[0070] According to the method for producing the mo- 
tor of this embodiment, the resin is charged into and 
cured in the motor casing to adhere the resin to the coil 
of the armature and the inner surface of the motor cas- 
ing, so that the heat radiation of the coil of the armature 
can be secured satisfactorily. As a result, power of the 
motor can be obtained more efficiently. 
[0071] Besides, according to the method for produc- 
ing the motor of this embodiment, to charge the resin 
into the motor casing, the core for securing the space, 
in which the rotor is disposed, is inserted into the motor 
casing, so that the rotor and the resin can be disposed 
efficiently. 

[0072] In addition, according to the method for pro- 
ducing the motor of this embodiment, the motor is pro- 
vided with a rotation sensor for detecting a rotation po- 
sition of the rotor, and the core secures the space for 
disposing the rotation sensor. Thus, the rotation sensor 
can be disposed efficiently. 

[0073] Then, a fourth embodiment of the present in- 
vention will be described in detail with reference to the 
drawings. 

[0074] As shown in Fig. 7 to Fig. 9, the motor 1 of this 
embodiment is a DC motor or DC brushless motor, 
which is used for a motor engine for running and com- 
prises the armature 2, the rotor 3 and a control section 
40 for controlling the armature 2 held in the motor casing 
5. 

[0075] The armature 2 is provided around the rotor 3 
with a small space between them, and the rotor 3 is ro- 
tated around an output shaft 310 supported by a bearing 
320 when commutation is caused in a coil 210 of the 
armature 2 by the control section 40. 
[0076] The motor casing 5 of this embodiment com- 
prises a plurality of casing members formed of alumi- 
num alloy or hard resin, and has a first casing member 



510 and a second casing member 520 which cover the 
armature 2 and the rotor 3 with the bearing 320 respec- 
tively disposed, and a third casing member 530 for cov- 
ering the control section 40. 

5 [0077] And, the outer shell of the motor 1 is configured 
by assembling the first casing member and the third cas- 
ing member, and its inside is divided by assembling the 
first casing member and the second casing member. 
[0078] In this embodiment, the respective casing 

10 members 510, 520, 530 are assembled by screwing. 
[0079] In the drawings, 540 indicates a turn stop 
member for preventing the first casing member 510 and 
the second casing member 520 from displacing. 
[0080] Specifically, the motor 1 is formed by fitting the 

15 armature 2 having a substantially cylindrical shape into 
the first casing member 510, disposing the armature 3 
at its center, screwing the first casing member 510 and 
the second casing member 520, disposing the control 
section 40 between the second casing member 520 and 

20 the third casing member 530, and screwing the first cas- 
ing member 510 and the third casing member 530. 
[0081] Coaxiality between the armature 2 and the ro- 
tor 3 is accurately maintained when the armature 2 is 
held in position between the first casing member 510 

25 and the second casing member 520 and the output shaft 
310 of the rotor 3 is supported by the bearings 320 dis- 
posed in the first casing member 510 and the second 
casing member 520. 

[0082] The output shaft 310 of the rotor 3 is exposed 
30 from an opening 51 2 of the first casing member 51 0 and 
connected to outside. 

[0083] And, seating surfaces 51 1 , 531 which are de- 
signed to contact mutually are respectively formed on 
the ends of the first casing member 510 and the third 

35 casing member 530. 

[0084] The seating surfaces 511 , 531 are perpendic- 
ularly formed with respect to a direction is which the first 
casing member 510 and the third casing member 530 
are screwed so to be mutually attached by pressure. 

40 Therefore, airtightness of the motor casing 5 can be se- 
cured without fail. 

[0085] To secure the airtightness of the motor casing 
5 more reliably, a groove or a stepped portion may be 
formed on the respective seating surfaces 511, 531 to 

45 mount a gasket, an 0-ring or the like. 

[0086] For the heat radiation of the motor 1 , fins 501 
for heat radiation are formed at appropriate positions of 
the casing 5, and a resin material 220 is placed around 
the coil 210 of the armature 2 to fill a space between the 

50 armature 2 and the casing 5. The resin material 220 is 
sof idified to shape by using a predetermined metal mold. 
Otherwise, it may be designed to form by injecting the 
resin into the casing 5 without using a metal mold. The 
resin material may be the same one as used in the afore- 

55 said embodiment. 

[0087] The control section 40 of this embodiment 
comprises a control circuit410 to output a control signal 
according to an instruction transmitted from outside and 
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a drive circuit 420 for supplying power to the armature 
2 according to the control signal. The control circuit 410 
is mounted on a substrate 411 supported by the second 
casing member 520, and the drive circuit 420 is mounted 
on a substrate 421 supported by the third casing mem- 
ber 530. 

[0088] Wiring 60 for connecting the armature 2 with 
the drive circuit 421 of the control section 40 is passed 
through a notched through section 521 provided on the 
second casing member 520. 

[0089] A plurality of projections 522 for supporting the 
substrate 411 of the control circuit 410 are formed on 
the second casing member 520, and the substrate 411 
is supported by being screwed to the respective projec- 
tions 522. 

[0090] Besides, the control circuit 41 0 is connected to 
a sensor 70 for detecting a position of the rotor 3, and 
a control signal is output according to the position of the 
rotor 3 detected by the sensor 70. The sensor 70 has a 
ring shape to be inserted over the output shaft 310 of 
the rotor 3 and screwed to the second casing member 
520. 

[0091] As described above, in the motor of this em- 
bodiment, the motor casing has the first casing member 
and the second casing member for covering the arma- 
ture and the rotor and respectively provided with the 
bearing for the rotor and the third casing member for 
covering the control section. The first casing member 
and the third casing member are assembled to form the 
outer shell of the motor, and the first casing member and 
the second casing member are assembled to divide the 
inside of the motor. And, the seating surfaces which are 
designed to contact mutually are respectively formed on 
the ends of the first casing member and the third casing 
member, so that the airtightness of the motor casing can 
be improved further more. 

[0092] Specifically, the motor casing for holding the 
armature, the rotor and the control section is configured 
by assembling a plurality of members which respectively 
cover the armature, the rotor and the control, so that 
there are many joints which are exposed to outside, and 
it is disadvantageous in view of securing airtightness. In 
this embodiment, however, the joint between the first 
casing member and the second casing member is locat- 
ed inside of the joint between the first casing member 
and the third casing member, so that airtightness can 
be secured relatively easily. 

[0093] And, the first casing member and the third cas- 
ing member can be assembled accurately by virtue of 
the seating surfaces respectively formed thereon, and 
a gap in the joint can be eliminated completely. 
[0094] Besides, in the motor of this embodiment, the 
through section, through which the wiring for connecting 
the armature and the control section is passed through, 
is placed in the second casing member, so that the wir- 
ing for connecting the armature and the control section 
within the motor casing can be disposed efficiently. 
[0095] In addition, in the motor of this embodiment, 



the substrate of the control section is supported by the 
second casing member, so that the control section can 
be arranged efficiently in the motor casing. 
[0096] Furthermore, in the motor of this embodiment, 
5 the sensor for detecting a position of the rotor is sup- 
ported by the second casing member, so that the sensor 
for detecting a position of the rotor can be disposed ef- 
ficiently in the motor casing. 

10 INDUSTRIAL APPLICABILITY 

[0097] The present invention can improve connection 
accuracy of the output shaft of the rotor with the reduc- 
tion gearing, the coaxiality between the armature and 
15 the rotor, and the heat radiation of the coil wound around 
the armature in a motor of high rotations and high 
torque, and it is especially suitable as a motor for electric 
vehicles. 

20 

Claims 

1 . A motor comprising an armature, a rotor and a mo- 
tor casing for holding the armature and bearings for 

25 the rotor, . 

characterized by: 

reduction gearing consisting of a train of gears 
connected to an output shaft of the rotor and a 

30 reduction gearing casing for holding the reduc- 

tion gearing, the motor casing being integrally 
provided with the reduction gearing casing, a 
hole, through, which the output shaft is extend- 
ed from the motor casing side to the reduction 

35 gearing casing side, being formed on a portion 

shared by these casings, and a lubrication oil 
filling the reduction gearing casing. 

2. The motor according to claim 1 , wherein the bearing 
40 for the rotor and an oil seal for sealing the lubrication 

oil are placed in the hole, and the bearing is im- 
mersed in the lubrication oil. 

3. A motor comprising an armature, a rotor and a mo- 
45 tor casing for holding the armature and bearings for 

the rotor, wherein: 

the motor casing is configured by assembling 
a plurality of members, and at least one of the 
50 plurality of members supports the bearing and 

the inner diameter section of the armature. 

4. A motor comprising an armature, a rotor and a mo- 
tor casing for holding the armature and bearings for 

55 the rotor, wherein: 

a resin is charged into and cured in the motor 
casing to adhere to a coil of the armature and 
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the inside surface of the motor casing. 

5. A method for producing a motor comprising an ar- 
mature, a rotor and a motor casing for holding the 
armature and bearings for the rotor, comprising the 5 
step of: 

charging a resin into and curing in the motor 
casing to adhere the resin to a coil of the arma- 
ture and the inner surface of the motor casing. 10 

6. The method for producing a motor according to 
claim 5, wherein when the resin is charged into the 
motor casing, a core for securing a space for placing 
the rotor is inserted into the motor casing. 15 

7. The method for producing a motor according to 
claim 6, wherein the motor is provided with a rota- 
tion sensor for detecting a rotation position of the 
rotor, and the core secures a space for placing the 20 
rotation sensor. 

8. A motor comprising an armature, a rotor, a control 
section for controlling the armature and a motor 
casing for holding them, wherein: 25 

the motor casing includes a first casing member 
and a second casing member which cover the 
armature and the rotor and are respectively 
provided with bearings for the rotor and a third 30 
casing member for covering the control section, 
the first casing member and the third casing 
member are assembled to form an outer shell 
of the motor, the first casing member and the 
second casing member are assembled to di- 35 
vide the inside of the motor, and seating surfac- 
es to be mutually contacted are respectively 
formed on ends of the first casing member and 
the third casing member. 

40 

9. The motor according to claim 8, wherein a through 
section is provided on the second casing member, 
through which wiring for connecting the armature 
with the control section is passed. 

45 

10. The motor according to claim 8 or 9, wherein a sub- 
strate of the control section is supported by the sec- 
ond casing member. 

11. The motor according to any of claims 8 to 10, where- so 
in a sensor for detecting a position of the rotor is 
supported by the second casing member. 

55 
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